Cigarette smoke increases mucosal permeability in guinea pig trachea via tachykinin NK2 receptor activation.
We investigated whether exposure to cigarette smoke increases the mucosal permeability in guinea pig trachea and if this effect could be mediated by tachykinin NK2 receptor activation. Guinea pigs were exposed to either three different doses of cigarette smoke or room air. Mucosal permeability was measured by monitoring the rate of appearance in the circulation of horseradish peroxidase (HRP) that had been instilled into the isolated tracheal segment. Exposure to 20 and 30 puffs but not 10 puffs of cigarette smoke increased the tracheal mucosal permeability. Pretreatment with the tachykinin NK2 receptor antagonist SR48,968 [(S)-N-methyl-N[4-(4-acetylamino-4-phenylpiperidino)-2-(3,4-dichlorophenyl)butyl]benzamide] completely inhibited the increase in the permeability of the tracheal mucosa induced by exposure to cigarette smoke, whereas the tachykinin NK1 receptor antagonist SSR240,600 [(R)-2-(1-{2-[4-{2-[3,5-bis(trifluoromethyl)phenyl]acetyl}-2-(3,4-dichlorophenyl)-2-morpholinyl]ethyl}-4-piperidinyl)-2-methylpropanamide] and the tachykinin NK3 receptor antagonist SR142,801 [(S)-(N)-(1-[3-(1-benzoyl-3(3,4-dichlorophenyl)piperidine-3-yl)propyl]-4-phenylpiperidin-4-yl)-N-methyl-acetamide] had no effect. It is concluded that endogenous tachykinins via NK2 receptor activation mediate the increase in the permeability of the tracheal mucosa induced by exposure to cigarette smoke in guinea pigs.